(12) INTERNATIONAL APPUCATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCTT) 



(19) Worid Intellectual Property Organization 
Lilemational Bureau 

(43) International Publication Date 
22 June 2006 (22.06^2006) 




PCX 



iniiiiDiiniiiniioiiiiini 

(10) Internatioiial Publication Number 

wo 2006/0(13453 Al 



(51) International Patent Clas^cation: 

B64F 1/32 (2006.01) ^ B64F 2/00 (2006.01) 
B66F 9/06 (2006.01) B60F 1/02 (2006.01) 

(21) International Application Number: 

PCT/CA20Q5A)01905 

(22) International Filing Date: 

IS I>ecemba> 20QS (15.12.2005) 

(25) Filing Language: English 

(26) Publication Language: English 

(30) Priority Data: 

60/635,948 15 December 2004 (15.12:2004) US 

(71) Applicant (for all designated States except US): TLD 
(CANADA) INC [CA/CA]; 800 lue Cabana, Sherinooke, 
Quebec J1K3C3(CA). 

(72) Inventor; and 

(75) Inventor/Applicant, (for US onfy): MAGUIN, 
Antolne [FR/FR]; 5 rro des Hduies. F-77920 

SAMOK-SUR-SEINE (PR), 

(74) Agent: ROBIC; CENTRE CDP CAPITAL, 1001, Square 
Victoria - Bloc E, 8th Floor, Montr^ Quebec I12Z 2B7 
(CA). 



(81) Designated States (unless odtenvise indicated, for every 
kind of national protection available): AB, AG, AL, AM, 
AT. AU, AZ. BA, BB, BG, BR, BW. BY. BZ, CA. CH, CN, 
CO. CR. CU. CZ, DE. DK, DM. DZ. EC, EE, EG. ES. FI, 
GB. GD. GE, GH, GM, HR, HU. ID. IL. IN. IS. JP. KE, 
KG, KM. KN, KP. KR, KZ, LC, LK, LR, LS» LT. LU, LV, 
LY. MA, MD, MG. MK, MN, MW, MX, MZ, NA. NG, NI. 
NO, NZ, OM. PG. PH. PU FT, RO. RU. SC, SO, SE, SO. 
SK, SU SM. SY, TI, TM, TN. TR, TT. TZ, UA, UO, US, 
UZ, VC, VN. YU, ZA, ZM, ZW. 

(84) Designated States (unless oOterwise indicated, for every 
kind of regional protection available): ARIPO (BW. GH, 
GM, KE. LS, MW, MZ, NA, SD, SL, SZ, TZ, UG. ZM. 
ZW), Eurasian (AM. A2:. B Y. KG. KZ. MD. RU. TJ. TMX 
European (AT. BE, BG, CH. CY. CZ. DE, DK, EE, ES. FI. 
FR, GB, GR, HU. IE. IS, rr. LT, LU, LV, MC, NL, PL, PT. 
RO, SE, SL SK, TR), OAH (BP. BJ. CF. CG. CI, CM, OA, 
GN, GQ. GW. ML. MR, NE, SN, TD, TO). 

Declaration under Rule 4J.7: 

— of incventor^up (Rule 4.17(iv)) 

PublisJied: 

— widi international search report 

[ Continued on next page] 



== (54) Tltie: AIRCRAFT LOADER 




m 

tn 
\o 

\^ (57) Abstract: The invention provides an aircraft loader for loading and unloading goods in and out of an aixciaft The amaraft 
O loader is provided with an interface device for inter&cing the loading platfomi with the loading level of the aircraft The intei&ce 
O device has a bridge platform and retractable handrails mounted along one of the ends of the bridge platform for advantageously 
^ providing woridng area for the operator of the loader and the operators inside the aircraft. This protected area advantageously has a 
^ secure configuration which provides a good vision of the loader parts and aircraft bay to the loader operator while providing a safe 

emergency path always accessible to the operators. Advantageously, the aircraft loader allows to reach lower, main and upper decks 

of an aircraft while being safely operated. 
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AIRCRAFT LOADER 

FIELD OF THE INVENTION 

5 The present invention generally relates to an aircraft loader for transferring cargo 
and freight to and from an aircraft cargo bay. The invention more particularly 
concerns an aircraft loader particularly adapted to aircrafls having lower, main and 
upper decks while providing an enhanced safe use thereof. 

10 BACKGROUND OF THE INVENTION 

Loaders are used for aircraft servicing, and are designed to transfer containers, 
pallets, luggages and oUier types of goods to ttie aircraft. Many of the existing 
loaders have an elevator platfomi, a bridge platibnn for interfacing the elevator 
15 platfomi to the aircraft cargo bay, and a control station for controlling operation of 
the loader. 

French patent No. 2.031.709 and USpatente Nos. 3,993,207 and 4,304,518 
provide examples of loaders known in the art 

20 

Most of the aircraft currently in use, such as Boeing, Airbus, etc., have lower and 
main decks and therefore only LDLs (lower deck loader) and MDLs (main deck 
loader) are used. However, both of these loaders are not designed for new types 
, of aircrafts, such as the A380® from Airbus® for example, since such aircrafts are 
25 provided with lower, main and upper decks. Indeed, LDLs and MDLs cannot reach 
ttie upper deck of such aircrafts and UDLs (upper deck loader) are tiius required. 

Known in the art, there is US patent application No. 2004/0115034 which 
describes an apparatus and a metiiod for loading and unloading an aircraft 
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provided with an upper deck. The disclosed apparatus has a first loader provided 
with a loading platfomi movable between an uppemiost position disposed 
substantially coplanar with the load level of the aircraft, and a lowennost position 
disposed substantially coplanar with the load level of a raised loading platform of a 
second loader. The first loader thus fbnns an adapter between the aircraft and the 
second loader. The first loader is also provided with a transfer bridge adjacent to 
the loading platfonrn and capable of being docked adjacent the aircraft 



The service operations which can be done with such an apparatus are limited by 
its bulky design. Indeed, two distinct loaders are required and have to be operated 
separately. Thus, the first loader has to be dock to the aircraft, and, then, the 
second loader has to be precisely positioned with respect to the first loader. This 
complicates the operations which have to be made and the control of the 
apparatus itself is also complicated. 

Moreover, in the proposed design, the control station is. located on the toading 
platfomn of the first loader. Thus, the operator has a poor vision of various parts of 
the loaders and of the load level of the aircraft, espedaliy when ttie loading 
platfomi is lowered. Two operators will thus generally be required to operate the 
apparatus in a more safety manner, the first one being on tiie loading platfomi 
while the second one is on ground. However, none of the operators has a good 
vision of the load level of the aircraft. This could be problematic since goods can 
fall down of the aircraft when the loading platform is lowered and hurt tiie operator 
placed thereon. 

Also of interest, tiiere is PCT application of tiie same Applicant, published under 
publication number WO2004/096642, which describes an aircraft loader having a 
configunation allowing to meet full loading cycle requirements imposed by airiines 
while leaving a good vision of ttie loader parts to tiie operator during cargo 
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operation since the control station is mounted on the bridge platfomi. However, 
even if safety of the loader operator is improved, safety issues of others operators 
woridng inside the aircraft still remains since they are not protected from felling 
down of the aircraft bay. Moreover, its cumbersome design decreases the 
operator visibility when driving. 

Furthennore, even if this aircraft loader has proved to be very efficient, 
manoeuvrability and transportability of such bulky aircraft loaders remain 
important issues. Such aircraft loaders are also expensive to manufacture. 

Also of Interest, there are US Patent No. 4,799,848; European patent applications 
Nos. 0 698 525 and 1 277 681; and PCT application No. PCT/GB90/00937. 

Even if the art provides aircraft loaders adapted to reach, the upper deck of an 
aircraft, none of the abov&<lescribed documents provide an aircraft loader which 
meets ftjil loading cyde requirements imposed by airiines while providing an 
enhanced safe use thereof. 

It would therefore be desirable to provide an aircraft loader adapted to transfer 
goods to and from lower, main and upper decks of an aircraft in an enhanced safe . 
manner, while meeting full loading cycle requirements imposed by airiine^is. 

SUMMARY 

An object of the present invention is to provide an aircraft loader tiiat satisfies the 
above-mentioned needs. 

Accordingly, tiie present invention provides an aircraft loader for loading and 
unloading goods In and out of an aircraft having a loading level. The aircraft loader 



wo 2006/063453 



PCT/CA2005/001905 



4 

is provided with a main chassis and a loading platfomi mounted on the chassis. 
The loading platfomi is moveable between a lower elevation level and an upper 
elevation level substantially coplanar with the loading level of the aircraft. The 
loading platform has a loading end opposite an unloading end and two side 
edges. The aircraft loader is also provided with an internee device mounted on 
the chassis for interfiacing the unloading end of tiie loading platfomi witti the 
loading level of the aircraft. The interface device has a bridge platform moveable 
between a base elevation level and tiie upper elevation level. The bridge platfonm 
has a loading end opposite an unloading end and two side edges. The bridge 
platfomi further has a transfer portion extending between the ends thereof. The 
loading end of the bridge platform extends in adjacent alignment along the 
unloading end of the loading platform when botii platfomis extend at the upper 
level for providing a goods patii between the loading platfonm and the loading 
level of the aircraft ttirough the transfer portion. The interface device also has 
retractable handrails mounted along a respective one of the ends of the bridge 
platform. The retractable handrails have an extended position wherein the 
handrails are raised above the upper elevation level across the goods path for 
blocking passage of the goods between the loading level of the aircraft and the 
loading platfomi. The retractable handrails also have a retracted position wherein 
the handrails are moved away from the goods path when both platfonns extend at 
the upper elevation level for allowing passage of the goods between the loading 
level of the aircraft and the loading platfomi. The aircraft device is also provided 
with a lifting device for raising and lowering each of the loading platfomi and the 
bridge platform between their respective elevation levels and control means for 
controlling operation of the lifting device. 

Advantageously, the aircraft loader of tiie present invention allows to readi lower, 
main and upper decte of an aircraft while allowing to meet full loading cycle 
requirements imposed by airiines. 
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Moreover, the aircraft loader of the present invention can advantageously be 
safely operated by a single operator while providing a configuration which leaves 
a good vision of the loader parts and aircraft bay to the operator. 



Furthermore, thanks to the retractable handrails of the interface de^^ce. the safety 
of the loader operator is enhanced since goods can not fail down from the aircraft 
The retractable handrails also prevent the operators working inside the aircraft to 
fall down of the aircraft 

BRIEF DESCRIPTION OF THE DRAWINGS 

These and other objects and advantages of the invention will become apparent 
upon reading tiie detailed description and upon referring to the drawings in which: 

Figure 1 is a perspective side view of an aircraft loader according to the present 
invention, the aircraft loader being provided with an additional platfomn. 

Figure 2 is a perspective front view of the aircraft loader of Figure 1 . 

Figure 3 is a perspective top view of the aircraft loader of Figure 1 . 

Figure 4A is a side view of the aircraft loader shown in Rgure 1 . 

Figure 4B is a top view of the aircraft loader shown in Figure 1 . 

Figure 4C is a front view of the aircraft loader shown in Figure 1 . 



Figure 5A is a side view of tiie aircraft loader of Figure 1 . 
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Figure SB is a top view of the aircraft loader of Figure 1 . 

Figure 5C is a front view of the aircraft loader of Figure 1 . 

Rgure 6 is another perspective side view of an aircraft loader according to the 
present invention, the aircraft loader being provided with another additional 
platform. 

Rgure 7 is another perspective front view of the aircraft loader of Figure 1, the 
loading platfonn being shown in three different positions. 

Rgure 8 is another perspective front view of the aircraft loader of Figure 1, the 
loading platform being shown in the upper position. 

Figure 9 is a perspective rear view of the aircraft loader of Figure 1, the bridge 
piatfomfi being docked to the main deck of the aircraft 

Figure 10 is another perspective rear view of the aircraft loader of Figure 1, the 
bridge platform being docked to the upper deck of the aircraft. 

Figure 1 1 is another perspective rear view of the aircraft loader of Figure 1 . 

Figure 12 is another perspective rear view of the aircraft loader of Figure 1 . 

Figure 13A is a perspective rear view of the loading platfonn and the bridge 
platfonn of the aircraft loader of Figure 1, the bridge platfonn being docked to a 
deck of the aircraft. 
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Figure 13B is another perspective rear view of tfie loading platform and the bridge 
platform shown in Figure 1. the bridge platfonn being docked to a deck of the 
aircraft. 

Figure 14 is a partial perspective finont view of the bridge platform of the aircraft 
loader shown in Figure 1, the bridge platfonn being docked to a deck of the 
aircraft. 

Figure 15 is another perspective rear view of the loading platform and the bridge 
platfonn. the handrails extending In a retracted position. 

Figures 16A and 16B show the aircraft device of Figure 1 and the additional 
platfonn in a dismantled position. 

Figures 16C and 16D show the aircraft device of Figure 1 in a dismantled position. 

Figures 17A and 17B show the aircraft device of Figure 1 and the additional 
platfonn In a dismantled position for transportation in an aircraft. 

Figures 17C and 17D show the aircraft device of Figure 1 in a dismantled position 
for transportation in an aircrafL 

Rgure 18 is a perspective view of a bridge platfonn of an aircraft loader according 
to tiie present invention. 

Figure 19A shows retractable handrails adcording to a preferred embodiment of 
the present invention, the handrails extending in the extended position. 

Figure 198 shows the retractable handrails of Figure 19A, the handrails extending 
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in an intemnediate position. 

Figure 19C shows the retractable handrails of Figure 19A, the handrails extending 
In the retracted position. 

Figure 20 is a bottom view of an articulated aircraft loader according to a prefened 
embodiment of the present invention. 

Figure 21 Is a partial view of the articulated aircraft loader shown in Figure 20. 

While the invention will be described in conjunction witti example embodiments, it 
will be understood that it is not intended to limit the scope of the invention to such 
embodiments. On the contrary, it is intended to cover all altematives, 
modifications and equivalents as may be included as defined by ttie appended 
claims. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

In the following description, similar features in the drawings have been given 
similar reference numerals and in order to lighten the figures, some elements are 
not refenred to in some figures if they were already identified in a precedent figure. 

Referring to Figures 1 to 5C and 9, there is shown an aircraft loader 10 for loading 
and unloading goods (not shown) in and out of an aircraft 28 having a loading 
level 30. The loading level 30 can advantageously be the lower, the main or the 
upper deck of tiie aircraft 28. Thus, it is important to note that the present loader 
10 can advantageously be used witii any types of aircraft, including newer big 
aircrafts such as the A380® from Airi^us® for a non-limitative example. The 
aircraft loader 10 is provided with a main chassis 12, advantageously having 
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wheels 14 for displacement of the loader 10 on the tamnac 32. Preferably, the 
aircraft loader 10 has lowerable stabilizing legs (not shown) projecting under the 
main chassis 12 for stabilizing the loader 10 when in use. The aircraft loader 10 is 
also provided with a loading platform 16 mounted on the chassis 12 and moveable 
between a lower elevation level and an upper elevation level substantially 
coplanar with the loading level 30 of the aircraft 28. Preferably, the upper 
elevation level extends at the level of the upper deck of the aircraft 28 for allowing 
loading thereof. However, It could also be envisaged to use the present aircraft 
loader 10 to load aircrafts having only lower and main deck. The loading- platfbnn 
16 has a loading end 18 opposite an unloading end 20 and two side edges 22, 24. 
Preferably, the loading platform 16 is provided with side handrails 26 extending on 
each side thereof. Goods generally include conteiners of a predetenmined size. 
Thus, preferably, as illustrated on Figure 15, the loading platfbnn 16 has a length 
adapted to provide support for two containers 34 which are transfenred in line on 
the loading platform 16, one after the otiier, thereby allowing to meet full loading 
cycle requirements imposed by airlines. 

Still refening to Figures 1 to 5C and 9, the aircraft loader 10 is also provided with 
an interfece device 36 mounted on the chassis 12 for interfacing the unloading 
end 20 of the loading platform 16 with the loading level 28 of the aircraft 30. The 
interfece device 36 has a bridge platform 38 moveable between a base elevation 
level and the upper elevation level. The bridge platfomi 38 has a loading end 40 
opposite an unloading end 42 and two side edges 44, 46. The bridge platform 38 
further has a transfer portion 48 extending between the ends 40, 42 thereof. The 
loading end 40 of the bridge platfomi 38 extends In adjacent alignment along the 
unloading end 20 of the loading platfonm 16 when both platforms 16, 38 extend at 
the upper level for providing a goods path 50 between the loading platform 16 and 
the loading level 30 of the aircraft 28 through the transfer portion 48, as better 
illustrated on Figure 15. Thus, refem'ng now also to Figure 15, when both 
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platforms 16, 38 extends at the aircraft loading level 30, goods are allowed to 
move from the loading platfonn 16 to the aircraft loading level 30 through the 
transfer portion 48. The interface device 36 also has retractable handrails 52 
mounted along a respective one of the ends 40, 42 of the bridge platform 38. As 
better shown on Figure 12. the retractable handrails 52 have an extended position 
wherein the handrails 52 are raised above the upper elevation level across the 
goods path 50 for blodcing passage of the goods between the loading level 30 of 
the aircraft 28 and the loading platfonn 16. The retractable handrails 52 also have 
a retracted position wherein the handrails 52 are moved away from the goods 
path 50 when both platfomis 16, 38 extend at the upper elevation level for 
. allowing passage of the goods between the loading level 30 of the aircraft 28 and 
the loading platfomi 16, as better shown on Figure 15. 

Still refening to Figures 1 to 5C, the aircraft loader 10 is also provided with a lifting 
device 54 for raising and lowering each of the loading platfonn 16 and the bridge 
platform 38 between their respective elevation levels, as it v^1l be more detailed 
thereinafter. The aircraft loader 10 also has control means for controlling operation 
of the lifting device. 

Refemng now to Figures 19A to 19C, in a preferred embodiment the interface 
device 36 furttier advantogeously comprises a handrails retracting mechanism 
(not shown) operatively connected to the retractable handrails 52 for operating the 
handrails 52 between each of the extended and retaracted positions. Figure 19A 
shows the handrails 52 in the extended position, Figure 19C shows the handrails 
52 in the retracted position while Figure 19B shows an intermediate position of the 
handrails 52. Preferably, the handrails retracting mechanism is responsive to a 
movement of the loading platfomi 16. Indeed, when the loading platfomi 16 
moves close to the bridge platfonn 38, the handrails retracting mechanism is 
activated to operate the handrails 52 accordingly. In the illustrated case, tiie 
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handrails 52 vertically fold on itself. However, it should be noted that any 
convenient means for moving the handrails 52 away of the gockis path 50 could 
be envisaged. For example, the handrails retnacting mechanism may comprise a 
weight-and-pulley device for vertically lowering the handrails 52 below the upper 
elevation level when each of the platforms 16, 38 extends at the upper elevation 
level. Altematively, the handrails retracting mechanism may be provided with a 
pivot device for pivoting the handrails below the upper elevation level when each 
of the platforms 16, 38 extends at the upper elevation level. 

Referring again to Figures 9 and 10 and also to Figure 14, preferably, the 
retractable handrails 52 are mounted along the loading end 40 of the bridge 
platfbmi 38, as it can be better seen on Figure 3. More preferably, the bridge 
platfbmi 38 has side handrails 56 extending on each side thereof. Thus, the 
retractable handrails 52 and the side handrails 56 define a protected wori(ing*cell 
58 around the bridge platform 38 that prevents operators woridng inside the 
aircraft 28 falling down of the aircraft 28 when the loading platfomi 16 is lowered. 
This protected woricing cell 58 also allows to prevent goods from falling down of 
the aircraft 28 when the loading platfomi 16 is lowered, thereby also enhancing 
safety of the loader operator which is then protected against unwanted 
movements of goods. With this particular embodiment, there is advantageously no 
man's land area on both platfomis 16, 38. Even more preferably, refening now 
also to Figures ISA and 13B, in order to provide an aircraft loader 10 particularly 
adapted to any particular aircraft which can have bays of different wide, the bridge 
platfomn 38 is further provided with a retractable door extension 60 extending on a 
respective one of the side edges 44. 46 of the bridge platfomi 38. With this 
particular embodiment the protected woricing cell 58 can be entirely closed for 
improving safety of the operators. Preferably, the retractable door extension 60 is 
pivotally mounted to the respective side edge 44, 46 of the bridge platform 38 
even if other arrangement could also be envisaged. In order to provide a more 
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convenient door extension 60, one could also provide a telescopic retractable 
door extension. Of course, the bridge platform 38 could also be provided with first 
and second retractable door extensions, each extending on a respective one of 
the side edges 44, 46 of the bridge platfomn 38. 

Refening again to figures 3 and 4 and also to Figures 13A and 18. the bridge 
platfonm 38 further advantageously has an operating portion 62 extending in 
adjacent relationship sideways to the transfer portion 48. IMoreover, the control 
means is advantageously provided with a control station 64 mounted on the 
operating portion 62 of the bridge platfomn 38 for operating each of the platfbmis 
16, 38. This preferred configuration leaves a good vision of the loader parts and 
aircraft bay to the operator. Moreover, the operating portion 62 of the bridge 
platfomn 38 is preferably provided witii operating portion handrails 66 sunrounding 
the operating portion 62 for providing a protected woricing cell 68 to the loader 
operator woricing on the operating portion 62. 

Referring now to Figure 8, the bridge platfomn 38 is advantageously further 
provided with a ladder 70 attached to the operating portion 62 for providing a safe 
emergency path 72 accessible from the operating portion 62. Preferably the 
ladder 70 is a telescopic ladder. With this particular embodiment, the loader 
operator and the operators working inside the aircraft 28 can access to this ladder 
70 in all time to quickly evacuate tiie aircraft 28 if needed, whatever the position of 
the loading platfomn 16. 

Refening now to Rgure 7, the loading platfomn 16 may advantageously be 
provided with a nacelle 74 attached thereto. When both the loading platfomn 16 
and the bridge platform 38 extend at the same level, the nacelle 74 will 
advantageously extend in adjacent relationship with the operating portion 62 of 
the bridge platfomn 38 for providing to the aircraft operators a safe access to the 
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aircraft 28 from the loader 10. Of course, the nacelle 74 and/or the handrails 66 
extending around the operating portion 62 can be provided with a door for 
providing an easy access to the operators. 

Retening again to Figures 1 to 3 and 5A to 5C, the aircraft loader of the present 
invention may advantageously be used with another platform connectable to the 
loading platform 16. Generally, the level of the aircraft upper deck extends at 
approximately 8 to 10 meters. Thus, the present aircraft loader 10 is 
advantageously used with an existing loading platfonn or another conventional 
aircraft loader, as can be seen on Rgure 6, to transfer the load from a first level to 
a second level, and then, from the second level to the upper deck. Such an 
anrangement Is particularly advantageous since it allows to use existing materials 
currently in use to provide an effective solution. 

Thus, according to a further prefenred embodiment of the present invention, as 
illustrated in Figures 1 to 3 and 5A to 5C, tiie aircraft loader 10 has an additional 
chassis 76 connectable to the main chassis 12. The aircraft loader 10 also has a 
connecting device 78 mounted on the main chassis 12 proximate tiie loading end 
18 of the loading platfomn 16 for pivotally connecting ttie additional chassis 76 to 
the main chassis 12. The aircraft loader 10 is also provided with an additional 
platfomn 80 mounted on the additional chassis 76. The additional platfomn 80 is 
moveable between a first elevation level and a second elevation level. The second 
level is comprised between the lower and upper elevation levels for allowing 
ti^nsfer of the goods between tiie additional platfomn 80 and the loading platfonn 
16 when boUi the loading platfonn 16 and the additional platform 80 extend at a 
same level. The aircraft also has an additional lifting device 82, preferably a 
scissor-type mechanism, for raising and lowering tiie additional platform 80 
between the first elevation level and the second elevation level. Preferably, the 
second elevation leviel extends at tiie lower elevation level. More preferably, flie 
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control means control operation of the additional lifting device 82. 

In a further prefenred embodiment, the aircraft loader 10 is further advantageously 
provided with a piatfbnns coupling means (not shown) for removably coupling the 
loading platfomn 16 and the bridge platfomi 38 together when both platfomis 16, 
38 extend at a same level. Preferably, the coupling means has a first coupling 
device mounted on the loading platfomn 16 and a second coupling device 
mounted on the bridge platform 38. Each of the first and second coupling means 
advantageously cooperates with each other when both platforms 16, 38 extend at 
the same level. Thus, the first coupling device may be, for example, a rod lockable 
with the second coupling means. Preferably, the second coupling means is a 
passive device since the bridge platform 38 is unpowered. However, others 
anrangements could be envisaged. 

Refemng now to Figures 5A to 5C and also to Figure 9, in the case the aircraft 
loader 10 is provided with an additional loading platform 80, an additional coupling 
means 84 may advantegeously be used for coupling the loading platfomi 16 to the 
additional platfomi 80. Preferably, the additional coupling means 84 will be of the 
same type of tiie platfomis coupling means. 

Referring again to Figures 1 to 4C, the lifting device 54 may advantageously be 
provided with a scissor4ype mechanism 86 operatively connected between the 
chassis 12 and the loading platfomi 16. Moreover, the lifting device 54 is 
preferably further provided with a telescopic support mechanism 88 operatively 
connected between the chassis 12 and tfie interfece device 36 for supporting tiie 
interface device 36 when the interfece device 36 is raised. Thus, when both 
platfomis 16, 38 extend in the lower position, ttie platforms 16, 38 are 
advantageously securely coupled togetiier. The scissor-type mechanism 86 is 
operated for raising the loading platfonm 16. Since the bridge platform 38 is 
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securely coupled to the loading platform 16, the bridge platform 38 is raised with 
the loading platfomn 16 until the desired height is reached. At this time, the 
telescopic support mechanism 88 supports the bridge platform 38 in its raised 
position. The bridge platfomn 38 can then be uncoupled from the loading platform 
16. The loading platfomn 16 can then move independently for loading or unloading 
the aircraft since the interface device 36 stay in the raised position during the 
transfer of goods. When the transfer of goods Is finished, the loading platfomn 16 
is coupled again to the interfoce device 36 and the bridge platform 38 is lowered 
with the loading platfomn 16 with the help of the sdssor-type mechanism 86. This 
embodiment is particularty advantageous since the interface device 36 has not to 
be powered. Of course others anrangement could be used. 



In a further preferred embodiment the interfoce device 36 is further provided with 
an interface device tilt mechanism (not shown) for tilting the bridge platfomn 38 in 
substantial alignment with the loading level 30 of the aircraft 28. This allows to 
align the attitude of the bridge platfomn 38 with the attitude of the loading level 30 
of the aircraft 28 which is dependant on several parameters such as the repartition 
of the load in the aircraft for example. More preferably, the loading platfomn 16 is 
also provided with a loading platfomn tilt mechanism (not shown) for tilting the 
loading platfomn 16 in substantial alignment with the bridge platform 38 of the 
interface device 36, and consequently, with the loading level 30 of the aircraft 28. 
Thus, the loading platfomn 16, the bridge platfomn 38 and the aircraft level 30 
extend at the same attitude, thereby facilitating transfer of loads therebetween. 
Even more preferably, as illustrated on Figure 13A, each of the loading platfomn 
16 and the bridge platfomn 38 is respectively provided with means 90 for 
faciliteting displacement of the goods thereon, as well known in flie art 

In a still further preferred embodiment of the present invention, the aircraft loader 
10 may advantegeously have a propulsion means for providing a self-propelled 
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loader A diesel engine may be mounted onto the chassis 12, preferably on the 
front section thereof. Altematively, other types of engines, such as gasoline or 
electric engines may be used for propelling the loader 10. 

Today, for most of the airports, 4 meters is the maximum available height around 
which airport roads are usually designed. Thus, the aircraft loader 10 preferably 
has a height of approximately 4 meters when the loading platfomi 16 and the 
bridge platfbmi 38 are lowered in order to be usable in these airports. Similarly, for 
most airports, 12 meters is the maximum turning radius around which airport 
roads are usually designed for. Thus, in a preferred embodiment of the present 
aircraft loader 10, the additional chassis 76 and the connecting device 78 are 
particularly adapted to provide a turning radius of the aircraft loader of 
approximately 12 meters. 

To provide an even more convenient aircraft loader, according to another aspect 
of the invention, there is provided an articulated aircraft loader for loading and 
unloading goods in and out of an aircraft having a loading level. This particular 
embodiment Is advantageous since it provide a compact assembly more 
manoeuvrable and more transportable in an aircraft, as illustrated in Figures 16A 
to 17D. Moreover, the installation of the loader next to the aircraft is greatly 
simplified with regards to the prior art systems which are often time-consuming. 

Referring now to Figure 20, the articulated aircraft loader 10 has a main chassis 
92 having a front end 94 opposite a rear end 96. The main chassis 92 is provided 
with a main loading platform 98 mounted thereon. The main loading platfomi 98 is 
moveable between a lower elevation level and an upper elevation level 
substantially coplanar with the loading level 30 of the aircraft 28. The articulated 
aircraft loader 10 also has a rear chassis 100 connectable to the main diassis 92. 
The rear chassis 100 has a front end 102 opposite a rear end 104. The rear 
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chassis 100 is provided with a rear loading platform 106 moveable between a 
lowermost elevation level and a second elevation level comprised between the 
lower and upper elevation levels for allowing transfer of goods between the main 
and rear platfomis.98, 106 when tiie platfbmns 98, 106 extend at a same level 
The articulated aircraft loader 10 is also provided with articulated connecting 
means 108 operatively connected to each of the main chassis 92 and the rear 
chassis 100 for articularly connecting the rear chassis 100 to the main chassis 92. 
The articulated aircraft loader 10 also has straightening means operatively 
connected to the rear chassis 100 for straightening the rear chassis 100 in 
longitudinal alignment with the main chassis 92. In other words, in operation, the 
articulated aircraft loader 10 is moved closed to ttie aircraft for docking the main 
platfbmi 98 to flie aircraft level. With the systems of tiie prior art, several back and 
forward movements have to be made in order to bring the bulky loader in a connect 
alignment witii the aircraft level since the available area on the tamiac is relatively 
limited, specially for big airplanes. These movements are time consuming. On the 
contrary, with the present invention, the main platfomi 98 is first aligned with the 
aircraft level. Once it has been done, the straightening means is activated to pivot 
the rear chassis 100 and its rear platfbnn 106 In alignment with tiie main platfbnn 
98. This is particulariy advantageous with respect to the prior art system, since the 
aircraft loader is easily and quickly installed without requiring extra labor tame. 
Moreover, when the aircraft has t>een loaded, thanks to the straightening means, 
the rear chassis 100 can advantageously be pivoted again in its initial position to 
be easily driven away of the aircraft area without requiring exbra manoeuvres. 

In a prefenred ernbodiment which is illustixited on Figure 20, preferably, the 
staraightening means has a motorised wheel 110 substantially transversally 
mounted under the rear chassis 100. More preferably, the straightening means 
furtiier has a non-motorised wheel 112 substantially taiansversally mounted under 
the rear chassis 100. In this case, each of the wheels 110, 112 advantageously 
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extends distal from each other on a arc of circle whose center extends at the 
connecting means 108. Also preferably, each of the wheels 110, 112 is oriented 
on this arc of circle. The motorised wheel 110 has a neutral position wherein the 
wheel is inactive. In this position, the aircraft loader 10 can be driven on the 
tamnac as usual. The motorised wheel 110 also has an operative position wherein 
the rear chassis 100 is sat on the motorised wheel 110 and also preferably on the 
non-motorised wheel 112. It Is well known in the art that the chassis can be 
lowered with respect to its conventional wheels. Thus, in the operative position, 
the rear chassis 100 In lowered until its weight rests on the transversal wheels 
110, 112. When the motorised wheel 110 Is in the operative position, an operation 
thereof allows to pivot the rear chassis 100 with respect to the main chassis 92 
around the articulated connec^ng means 108. 

As Illustrated on Figure 20 and also on Rgure 1, preferably, the articulated 
connecting means 108 have a first connecting device mounted on the rear end 96 
of the main chassis 92 and a second connecting device mounted on the front end 
102 of the rear chassis 100. Each of the first and second connecting devices 
cooperates with each other. More preferably, the articulated connecting means 
108 is adapted to provide a three-axis connection between each of the main and 
rear chassis 92, 100. This articulated connecting means 108 won't be described 
further since it is well known in the art Indeed, any convenient means known in 
the art and providing this three-axis connexion could advantegeously be used. 

As described above, tiie articulated aircraft loader 10 of the present invention also 
furither advantageously has a platfbmns coupling means for removably coupling 
the main platfomi 98 and the rear platfomi 106 together when botii platfomns 98, 
106 extend at a same level. The coupling means preferably has a first coupling 
device mounted on tiie main platfomi 98 and a second coupling device mounted 
on ttie rear platform 106, each of the first and second coupling means cooperating 
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with each other yAien both platforms 98, 106 extend at the same level. 

However, before coupling the platfomis together, the attitude of each platfomi has 
to be monitored and conrected if necessary in order to prevent that the platforms 
knock together. This could arise when the ground is slightly inclined or when the 
aircraft level is inclined too. 

To facilitate the alignment, the main loading platfonn is advantageously further 
provided with a main tilt mechanism (not shown) for tilting the main loading 
platibmi 98 in substantial alignment witti the loading level of the aircraft More 
advantageously, tiie rear loading platfonn 106 is also provided with a rear tilt 
mechanism for tilting tfie rear loading platfonn 106 in substantial alignment with 
tiie main loading platform 98. Thus, ttie level of the main platfonn 98 is firstiy 
aligned with the level of the aircrafL Then, tiie level of the rear platfonn 106 is 
aligned witii tiie level of the main platibmn 98. To facilitate the alignment, each of 
tiie main and rear chassis 92, 100 is advantegeously respectively provided wrtti 
lowerable stebilizing legs 114 projecting under the respective one of tiie chassis 
92, 100. Preferably, each of these legs 114 can be independentiy controlled. To 
even more facilitete the alignment of each platfonn with respect to each other, the 
articulated aircraft loader 10 is advantageously further provided with an attitude 
monitoring means (not shown) mounted on one of the main and rear chassis 92, 
100 for monitoring attitude of each of the platfomis 98, 106. The attitude 
monitoring means can be provided with a plurality of proximity detectors 
particulariy an^nged. Ottiers an^ngements using light transmitters and light 
receivers particulariy combined could also advantageously be used. With this 
particulariy advantageous prefenred embodiment, a correction of the attitude of 
each platfomi 98, 106 in each axis can be .done in a simple and automatic 
manner. 
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In another further preferred embodiment, as illustrated on Figure 20, the front end 
102 of the rear chassis 100 is adapted to move under the rear end 96 of the front 
chassis 92 when the articulated aircraft loader 10 rotatively move fonAfards. This 
arrangement allows to provide an even more compact assembly. 

As explained above, in order to meet the dimension constraints imposed by the 
usual configuration of most airports, the connecting device is particularly adapted 
to provide a tuming radius of the articulated aircraft loader of approximately 12 
meters. 

Also, as already mentioned above, in a still ftirtiier prefiened embodiment of the 
present invention, the articulated aircraft loader 10 may advantageously have a 
propulsion means for pro\nding a self-propelled loader. A diesel engine may be 
mounted onto the chassis 92, preferably on the front section 94 thereof. 
Alternatively, other types of engines, such as gasoline or electric engines may be 
used for propelling the loader 1 0. 

As it can be understood upon reading of the description of tiie present invention, 
the articulated loader of the present invention is particularly efficient for loading 
the upper deck of an aircraft in an easy, efficient and cost effective manner. 

Although prefenred embodiments of the present invention have been described in 
detail herein and illustrated in the accompanying drawings, it is to be understood 
that the invention is not limited to these precise embodiments and that various 
changes and modifications may be effected therein without departing from tiie 
scope or spirit of ttie present invention. 
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WHAT IS CLAIMED IS: 

1. An aircraft loader for loading and unloading goods in and out of an aircraft 
having a loading level, said loader comprising: 
a main chassis; 

a loading platfonn mounted on the chassis and moveable between a lower 
elevation level and an upper elevation level substantially coplanar with* the loading 
level of the aircraft, tiie loading platform having a loading end opposite an 
unloading end and two side edges; 

an internee device mounted on the chassis for interfacing the unloading 
end of the loading platfonn with the loading level of tiie aircraft, said interface 
device comprising: 

a bridge platfonn moveable between a base elevation level and said 
upper elevation level, said bridge platfonn having a loading end opposite 
an unloading end and two side edges, said bridge platfonn furtiier having a 
transfer portion extending between the ends tiiereof, said loading end of 
said bridge platfonn extending in adjacent alignment along ttie unloading 
end of the loading platfonn when both platforms extend at the upper level 
for providing a goods path between the loading platform and the loading 
level of the aircraft tiirough said transfer portion ; and 

retiractable handrails mounted along a respective one of said ends of 
said bridge platfonn, said retractable handrails having an extended position 
v^erein said handrails are raised above the upper elevation level across 
the goods path for blocking passage of said goods between said loading 
level of said airc^nafl and said loading platform, and a retracted position 
wherein said handrails are moved away from the goods path when both 
platfonns extend at the upper elevation level for allowing passage of said 
goods bebveen said loading level of said aircraft and said loading platfonn; 
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a lifting device for raising and lowering each of the loading platform and the 
bridge platform between their respective elevation levels; and 

control means for controlling operation of said lifting device. 

2. The aircraft loader according to claim 1, wherein said interface device furttier 
comprises a handrails retracting mechanism operatively connected to said 
handrails for operating said handrails between each of said extended and 
retracted positions. 

3. The aircraft loader according to claim 2, wherein said handrails retracting 
mechanism comprises a weight-and-pulley device for vertically lowering said 
handrails below the upper elevation level when each of the platfomis extends at 
said upper elevation level. 

4. The aircraft loader according to daim 2, wherein said handrails retracting 
mechanism comprises a pivot device for pivoting said handrails below the upper 
elevation level when each of the platfonms extends at said upper elevation level. 

5. The aircraft loader according to daim 2, wherein said handrails reti^cting 
mechanism is responsive to a movement of said loading platfomi. 

6. The aircraft loader according to daim 1, wherein said retracteble handrails are 
mounted along the loading end of said bridge platfomi. 

7. The aircraft loader according to claim 1, wherein said bridge platform further 
has an operating portion extending in adjacent relationship sideways to said 
transfer portion, said control means being provided wrUi a control stetion mounted 
on the operating portion of said bridge platfomi for operating each of said 
platforms. 
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8. The aircraft loader according to claim 7, wherein said bridge platfomi is further 
provided with a ladder attached to said operating portion for providing a safe 
emergency path accessible from said operating portion. 

9. The aircraft loader according to daim 8, wherein said ladder is a telescopic 
ladder. 

10. The aircraft loader according to claim 7, wherein said operating portion of said 
bridge platibnm has operating portion handrails sunrounding said operating portion. 

11. The aircraft loader according to daim 1. furtiier comprising a platfonms 
coupling means for removably coupling said loadihg platform and said bridge 
platfbmi together when botfi platfomis extend at a same level. • 

12. The aircraft loader according to daim 11, wherein said coupling means 
comprise a first coupling device mounted on said loading platform and a second 
coupling d&Aoe mounted on said bridge platform, each of said first and second 
coupling means cooperating witii each otiier when both platfomns extend at the 
same level. 

13. The aircraft loader according to daim 12, wherein said lifting device comprises 
a scissor-type mechanism operatively connected between said chassis and said 
loading platform. 

14. The aircraft loader according to daim 13, wherein said lifting device further 
comprises a telescopic support mechanism operatively connected between said 
chassis and said interface device for supporting said interface device when said 
interiace device is raised. 
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15. The aircraft loader according to claim 1, further comprising a propulsion means 
for propelling said loader. 

16. The aircraft loader according to claim 1, wherein said interface device is further 
provided with an Interface device tilt mechanism for tilting the bridge platfomi in 
substantial alignment with tiie loading level of the aircraft. 

17. The aircraft loader according to claim 1, wherein said loading platfonm is 
further provided with a loading platfomi tilt mechanism for tilting the loading 
piatfomi in substeintiai alignment witii the bridg|e platform of the interface device. 

18. The aircraft loader according to daim 1 , wherein said loading platform has side 
handrails extending on each side thereof. 

19. The aircraft loader according to daim 1, wherein said bridge platform has side 
handrails extending on each side thereof. 

20. The aircraft loader according to daim 1, wherein said bridge platform is further 
provided with a retractable door extension extending on a respective one of said 
side edges of said bridge platform. 

21. The aircraft loader according to claim 1, wherein said upper elevation level is 
comprised between 8 and 10 meters. 

22. The aircraft loader according to claim i, wherein said loader has a height of 
approximately 4 meters when the loading platifomi and the bridge platfomi are 
lowered. 
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23. The aircraft loader according to claim 1, wherein each of said loading platfonn 
and said bridge platfbmi is respectively provided with means for facilitating 
displacement of said goods thereon. 

24. The aircraft loader according to claim 1, further comprising lowerable 
stabilizing legs projecting under the main chassis. 

25. The aircraft loader according to daim 1, wherein said goods comprises 
containers, the loading platfbmi having a length adapted to provide support for 
two containers. 

26. The aircraft loader according to claim 1 , further comprising: 

an additional chassis connectable to the main chassis; 

a connecting device mounted on the main chassis proximate the loading 
end of the loading platfbmn for pivotally connecting the additional chassis to the 
main chassis; 

an additional platfbmi mounted on the additional chassis and moveable 
between a first elevation level and a second elevation level, the second level 
being comprised between the lower and upper elevation levels for allowing 
transfer of said goods between the additional platform and the loading platform 
when both the loading platfomi and the additional platfomi extend at a same level; 
and 

an additional lifting device for raising and lowering the additional platfbmi 
between the first elevation level and the second elevation level. 

27. The aircraft loader according to claim 26, wherein said second elevation level 
extends at the lower elevation level. . 

28. The aircraft loader according to claim 26, wherein said control means contiiol 
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operation of said additional lifting device. 

29. The aircraft loader according to claim 26, wherein said additional lifting device 
comprises a scissor-type mechanism. 

30. The aircraft loader according to claim 26, wherein said additional chassis and 
said connecting device are particularly adapted to provide a turning radius of said 
aircraft loader of approximately 12 meters. 
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